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(57)  Afixing device (15) includes a temperature con-
troller (54) that controls a temperature of a fixing rotary
body (46) to heat the fixing rotary body (46) to a plurality
of preset target temperatures that includes a first target
standby temperature (T0), a target fixing temperature
(T1), a target idle temperature (T2), and a second target
standby temperature (T3, T4). When the target fixing
temperature (T1) is lower than the first target standby

FIG.

Fixing device, image forming apparatus incorporating same, and fixing method

temperature (T0), the temperature controller (54) sepa-
rates a pressing rotary body (1) from the fixing rotary
body (46) to idle the fixing rotary body (46) for a prede-
termined idle time period (P1) before a fixing operation
starts. After the fixing operation, the temperature control-
ler (54) controls a heater (52) to change the temperature
of the fixing rotary body (46) to the second target standby
temperature (T3, T4).
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Description
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0001] Exemplary aspects of the present invention re-
late to a fixing device, an image forming apparatus, and
a fixing method, and more particularly, to a fixing device
for fixing a toner image on a recording medium, an image
forming apparatus including the fixing device, and a fixing
method for fixing a toner image on a recording medium.

DESCRIPTION OF THE RELATED ART

[0002] Related-art image forming apparatuses, such
as copiers, facsimile machines, printers, or multifunction
printers having atleast one of copying, printing, scanning,
and facsimile functions, typically form an image on a re-
cording medium according to image data. Thus, for ex-
ample, a charger uniformly charges a surface ofanimage
carrier; an optical writer emits a light beam onto the
charged surface of the image carrier to form an electro-
static latent image on the image carrier according to the
image data; a development device supplies toner to the
electrostatic latent image formed on the image carrier to
make the electrostatic latent image visible as a toner im-
age; the tonerimage is directly transferred fromthe image
carrier onto a recording medium or is indirectly trans-
ferred from the image carrier onto a recording medium
via an intermediate transfer member; a cleaner then
cleans the surface of the image carrier after the toner
image is transferred from the image carrier onto the re-
cording medium; finally, a fixing device applies heat and
pressure to the recording medium bearing the toner im-
age to fix the toner image on the recording medium, thus
forming the image on the recording medium

[0003] The fixing device used in such image forming
apparatuses may employ a fixing roller and a pressing
roller pressed against the fixing roller to form a nip ther-
ebetween through which the recording medium bearing
the tonerimage passes. As the recording medium passes
through the nip, the fixing roller heated by a heater and
the pressing roller together apply heat and pressure to
the recording medium, thus melting and fixing the toner
image on the recording medium.

[0004] FIGS. 1 and 2 are schematic vertical sectionals
of a fixing device 15R having the above-described con-
figuration. As illustrated in FIG 1, a pressing roller 61 is
pressed against a fixing roller 63 heated by a heater 62.
As arecording medium 69 bearing a toner image passes
through a nip N formed between the pressing roller 61
and the fixing roller 63, the toner image is fixed on the
recording medium 69 by heat and pressure from the fixing
roller 63 and the pressing roller 61.

[0005] If the fixing roller 63 overheats the recording
medium 69, moisture contained in the recording medium
69 is vaporized, causing two related problems. A first
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problem is adherence of water droplets to the unfixed
toner image on the recording medium 69, producing a
spotty or other faulty toner image. A second problem is
a weakening of the rigidity of the recording medium 69,
causing the recording medium 69 to warp and producing
a distorted or other faulty toner image.

[0006] The first problem of adhering water droplets to
the unfixed toner image on the recording medium 69 aris-
es when vaporized moisture adhering to the interior of
the fixing device 15R moves to the unfixed toner image
on the recording medium 69. Several solutions to this
problem have been proposed, such as employing hygro-
scopic materials in the components disposed in proximity
to the path along which the recording medium 69 is con-
veyed (recording medium conveyance path), passing a
blank sheet through the nip N formed between the fixing
roller 63 and the pressing roller 61 before the fixing op-
eration to absorb water droplets, driving a heater and a
fan based on the temperature and humidity measured
inside and outside the image forming apparatus, and in-
stalling a dehumidifier heater in a paper tray that stores
recording media to be supplied to the fixing device. How-
ever, such solutions increase both the number of parts
and consumption of blank sheets and power, resulting in
increased manufacturing costs and upsizing of the image
forming apparatus while adverse affecting the environ-
ment.

[0007] The second problem of warping the recording
medium arises when the recording medium loses its ri-
gidity due to vaporization of moisture contained therein.
For example, as shown in FIGS. 1 and 2, a guide assem-
bly 60 constructed of an exit guide 41, a swing guide 42,
and a conveyance guide 43 may be disposed down-
stream from the fixing device 15R and upstream from an
output roller pair 45 in the conveyance direction of the
recording medium 69. As shown in FIG 1, the rigid re-
cording medium 69 conveyed from the nip N formed be-
tween the pressing roller 61 and the fixing roller 63 to the
output roller pair 45 contacts the swing guide 42 and is
guided by the swing guide 42 to the output roller pair 45
without being warped. By contrast, as shown in FIG 2,
the recording medium 69 with a decreased rigidity due
to vaporization of moisture contained therein may be
warped toward the pressing roller 61 when discharged
from the nip N, and then may strike the exit guide 41 and
the swing guide 42 in a state in which the leading edge
of the recording medium 69 is nipped and pulled by the
output roller pair 45, thus warping the recording medium
69. When the fixing roller 63 and the pressing roller 61
apply heat and pressure to the unfixed toner image on
the warped recording medium 69, the toner image may
be distorted.

[0008] Referringto FIG 3, a detailed description is now
given of the mechanism whereby vaporization of mois-
ture contained in the recording medium 69 takes place.
[0009] FIG 3 is a timing chart showing a temperature
waveform T of a known method of controlling the tem-
perature of the fixing roller 63. The image forming appa-
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ratus may provide a high definition mode that forms a
high definition toner image by heating the toner image
on the recording medium 69 conveyed through the nip
N for a longer time at a decreased speed. Since the fixing
roller 63 heats the toner image for the longer time, the
toner image needs to be fixed at a temperature of the
fixing roller 63 that is equivalent to a target fixing temper-
ature T1 lower than a target standby temperature TO.
However, if the fixing operation starts before the temper-
ature of the fixing roller 63 decreases from the target
standby temperature TO to the target fixing temperature
T1, the fixing roller 63 overheats the recording medium
69, vaporizing the moisture contained in the recording
medium 69. For the reasons described above such va-
porization is undesirable, and accordingly, there is a need
for a technology to prevent vaporization of moisture from
the recording medium 69.

SUMMARY

[0010] Itis a general object of the present invention to
provide an improved and useful fixing device in which
the above-mentioned problems are eliminated. In order
to achieve the above-mentioned object, there is provided
a fixing device according to claim 1. Advantageous em-
bodiments are defined by the dependent claims. Advan-
tageously, a fixing device performs a fixing operation of
fixing a toner image on a recording medium, and includes
afixing rotary body, a pressing rotary body, atemperature
detector, and a temperature controller. The fixing rotary
body is heated by a heater. The pressing rotary body is
separatably pressed against the fixing rotary body to form
a nip therebetween through which the recording medium
bearing the toner image passes. The temperature detec-
tor is disposed opposite the fixing rotary body to detect
a temperature of the fixing rotary body. The temperature
controller is connected to the temperature detector, the
heater, and the pressing rotary body to control the tem-
perature of the fixing rotary body based on the temper-
ature of the fixing rotary body detected by the tempera-
ture detector so as to heat the fixing rotary body to a
plurality of preset target temperatures that includes a first
target standby temperature, a target fixing temperature,
a target idle temperature, and a second target standby
temperature. When the target fixing temperature is lower
than thefirsttarget standby temperature, the temperature
controller separates the pressing rotary body from the
fixing rotary body to idle the fixing rotary body for a pre-
determined idle time period before the fixing operation
starts. After the fixing operation, the temperature control-
ler controls the heater to change the temperature of the
fixing rotary body to the second target standby temper-
ature.

[0011] Advantageously, an image forming apparatus
includes the fixing device described above.

[0012] Advantageously, afixing method for performing
a fixing operation of fixing a toner image on a recording
medium includes rotating a pressing rotary body and
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pressing the pressing rotary body against a fixing rotary
body to form a nip therebetween through which the re-
cording medium bearing the tonerimage passes; heating
thefixing rotary body to afirst target standby temperature;
accepting a first fixing job of a high definition mode that
forms a high definition toner image on the recording me-
dium; separating the pressing rotary body from the fixing
rotary body to idle the fixing rotary body for a predeter-
mined idle time period until a temperature of the fixing
rotary body decreases to a targetidle temperature; press-
ing the pressing rotary body against the fixing rotary body
when the temperature of the fixing rotary body reaches
the target idle temperature; passing the recording medi-
um bearing the toner image through the nip to fix the
toner image on the recording medium at a target fixing
temperature; changing the temperature of the fixing ro-
tary body to a second target standby temperature; and
increasing the temperature of the fixing rotary body to
the first target standby temperature if the fixing device
does not accept a second fixing job within a predeter-
mined time period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] A more complete appreciation of the invention
and the many attendant advantages thereof will be read-
ily obtained as the same becomes better understood by
reference to the following detailed description when con-
sidered in connection with the accompanying drawings,
wherein:

FIG 1is avertical sectional view of a related-art fixing
device in a state in which a recording medium is dis-
charged from the fixing device properly;

FIG 2 is a vertical sectional view of the related-art
fixing device shown in FIG 1 in a state in which the
recording medium is warped and therefore is not dis-
charged from the fixing device properly;

FIG 3 is a timing chart showing a temperature wave-
form of a control method employed in the related-art
fixing device shown in FIG 1;

FIG 4 is a schematic view of an image forming ap-
paratus according to an exemplary embodiment of
the present invention;

FIG 5 is a vertical sectional view of a fixing device
included in the image forming apparatus shown in
FIG 4;

FIG 6 is a block diagram of a controller included in
the fixing device shown in FIG 5;

FIG 7 is a timing chart showing a temperature wave-
form of a first control method performed by the con-
troller shown in FIG 6;

FIG 8 is a flowchart showing processes of the first
control method shown in FIG 7;

FIG. 9is a timing chart showing a temperature wave-
form of a second control method performed by the
controller shown in FIG 6;

FIG 10 is a flowchart showing processes of the sec-
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ond control method shown in FIG 9;

FIG 11is atiming chart showing a temperature wave-
form of a comparative control method; and

FIG 12is a vertical sectional view of the fixing device
shown in FIG 5, a guide assembly, and an output
roller pair included in the image forming apparatus
shown in FIG 4.

DETAILED DESCRIPTION OF THE INVENTION

[0014] In describing exemplary embodiments illustrat-
ed in the drawings, specific terminology is employed for
the sake of clarity. However, the disclosure of this spec-
ification is not intended to be limited to the specific ter-
minology so selected and it is to be understood that each
specific element includes all technical equivalents that
operate in a similar manner and achieve a similar result.
[0015] Referring now to the drawings, wherein like ref-
erence numerals designate identical or corresponding
parts throughout the several views, in particular to FIG
4, animage forming apparatus 30 according to an exem-
plary embodiment of the present invention is explained.
[0016] FIG 4 is a schematic view of the image forming
apparatus 30. As illustrated in FIG 4, the image forming
apparatus 30 may be a copier, a facsimile machine, a
printer, a multifunction printer having at least one of cop-
ying, printing, scanning, plotter, and facsimile functions,
or the like. According to this exemplary embodiment, the
image forming apparatus 30 is a printer for forming a
color image on a recording medium by electrophotogra-
phy. Referring to FIG 4, the following describes the struc-
ture of the image forming apparatus 30.

[0017] Referring to FIG 4, a detailed description is now
given of the structure of the image forming apparatus 30.
As illustrated in FIG 4, the image forming apparatus 30
includes a transfer belt unit 18 disposed in a center por-
tion of the image forming apparatus 30 and four image
forming units 22K, 22Y, 22M, and 22C disposed above
the transfer belt unit 18. Each of the image forming units
22K, 22Y, 22M, and 22C includes a photoconductor 19,
a charging roller 20, and a development roller 21, which
are integrated into a unit containing toner.

[0018] Above the image forming units 22K, 22Y, 22M,
and 22C is an exposure device 23 that emits a light beam
onto a surface of the photoconductor 19 charged by the
charging roller 20 of the respective image forming units
22K, 22Y, 22M, and 22C to form an electrostatic latent
image on the photoconductor 19 so that the development
roller 21 develops the electrostatic latent image into a
toner image. Below the transfer belt unit 18 in a lower
portion of the image forming apparatus 30 is a sheet tray
16 that loads a plurality of sheets 9 serving as recording
media and a sheet feeder 17 that picks up and feeds an
uppermost sheet 9 of the plurality of sheets 9 loaded on
the sheet tray 16 toward the transfer belt unit 18 that
transfers the toner image formed on the photoconductor
19 of the respective image forming units 22K, 22Y, 22M,
and 22C onto the sheet 9. Downstream from the transfer
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belt unit 18 in a conveyance direction of the sheet 9 is a
fixing device 15 that fixes the toner image on the sheet
9 and an output roller pair 24 that discharges the sheet
9 bearing the fixed toner image sent from the fixing device
15 to an outside of the image forming apparatus 30.
[0019] Referringto FIG 4, a detailed description is now
given of the operation of the image forming apparatus 30
having the above-described structure.

[0020] The charging roller 20 of the respective image
forming units 22K, 22Y, 22M, and 22C uniformly charges
the surface of the photoconductor 19. The exposure de-
vice 23 exposes the charged surface of the photocon-
ductor 19 with a light beam according to image data per
dot sent from a client computer, thus forming an electro-
static latent image on the surface of the photoconductor
19. Thereafter, the development roller 21 supplies toner
to the electrostatic latent image formed on the photocon-
ductor 19, visualizing the electrostatic latent image as a
visible toner image.

[0021] As the toner image is formed on the photocon-
ductor 19, the sheet feeder 17 feeds a sheet 9 from the
sheet tray 16 to the transfer belt unit 18. As the sheet 9
conveyed on the transfer belt unit 18 contacts the four
photoconductors 19 of the image forming units 22K, 22V,
22M, and 22C successively, the respective tonerimages,
that is, black, yellow, magenta, and cyan toner images,
formed on the photoconductors 19 of the image forming
units 22K, 22Y, 22M, and 22C are transferred onto the
sheet 9 on the transfer belt unit 18. Thus, the black, yel-
low, magenta and cyan toner images are superimposed
on the sheet 9, producing a color toner image on the
sheet 9. The sheet 9 bearing the color toner image is
sent from the transfer belt unit 18 to the fixing device 15
where the color tonerimage is fixed onthe sheet 9. There-
after, the sheet 9 bearing the fixed color toner image is
sent to the output roller pair 24. Then, the output roller
pair 24 discharges the sheet 9 onto the outside of the
image forming apparatus 30.

[0022] Referring to FIG 5, the following describes the
structure of the fixing device 15 installed in the image
forming apparatus 30 described above.

[0023] FIG 5 is a vertical sectional view of the fixing
device 15. As illustrated in FIG 5, the fixing device 15
(e.g., a fuser unit) includes a fixing assembly 46 and a
pressing assembly 47 pressed against the fixing assem-
bly 46. The fixing assembly 46 includes a heating roller
4 inside which a heater 52, that is, a heat source, is dis-
posed, a fixing roller 3, and a fixing belt 2 stretched over
the heating roller 4 and the fixing roller 3.

[0024] The pressing assembly 47 includes a pressing
roller 1. For example, the pressing roller 1 is pressed by
a moving assembly 70 against the fixing roller 3 via the
fixing belt 2 to form a nip N between the pressing roller
1 and the fixing belt 2. The moving assembly 70 includes
a lever 71 contacting the pressing roller 1 and a cam 72
contacting the lever 71. As the cam 72 rotates, it moves
the lever 71 toward and away from the pressing roller 1.
Accordingly, as the cam 72 moves the lever 71 toward
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the pressing roller 1, the pressing roller 1 is pressed
against the fixing roller 3 via the fixing belt 2. Conversely,
as the cam 72 moves the lever 71 away from the pressing
roller 1, the pressing roller 1 is separated from the fixing
belt 2. It should be noted that the structure of the moving
assembly 70 is not limited to that shown in FIG 5. For
example, the moving assembly 70 may include a lever,
a cam contacting the lever, and a spring, attached to the
lever, that biases the lever.

[0025] The pressingroller 1is constructed of three lay-
ers: a metal core 1a, an elastic layer 1b covering the
metal core 1a, and a surface release layer 1c covering
the elastic layer 1b. For example, the metal core 1a is
made of carbon steel having a thickness of 4.5 mm and
a loop diameter of 23.0 mm. The elastic layer 1b is made
of silicone rubber having a thickness of 3.5 mm. The re-
lease layer 1c is made of tetrafluoroethylene-perfluoro-
alkylvinylether copolymer (PFA) having a thickness of 30
micrometers. The pressing roller 1 presses a sheet 9
passing through the nip N against the fixing belt 2 and is
rotated by a driver 11 (e.g., a motor) in a rotation direction
R1, thus rotating the fixing belt 2 in a rotation direction
R2 counter to the rotation direction R1 of the pressing
roller 1.

[0026] The fixing belt 2 may be constructed of three
layers: a polyimide base layer, an elastic layer covering
the base layer, and a surface release layer covering the
elastic layer. The polyimide base layer has an endless
belt shape having a thickness of 70 micrometers and, in
its operational looped shape, an outer loop diameter of
45.0 mm. The elastic layer is disposed on a surface of
the polyimide base layer to enhance and stabilize quality
of a toner image 10 formed on the sheet 9. The elastic
layer may be made of silicone rubber having a thickness
of 150 micrometers. The release layer is disposed on the
elastic layer to facilitate separation of the toner image 10
on the sheet 9 from the fixing belt 2. The release layer is
made of PFA having a thickness of 30 micrometers, for
example.

[0027] The fixing roller 3 is disposed opposite the
pressing roller 1 via the fixing belt 2 to form the nip N
where the toner image 10 is fixed on the sheet 9 by heat
and pressure applied by the fixing belt 2 and the pressing
roller 1. Upstream from the nip N in the conveyance di-
rection of the sheet 9 is an entry guide 7 that guides the
sheet 9 sent from the transfer belt unit 18 depicted in FIG
4 to the nip N. Conversely, downstream from the nip N
in the conveyance direction of the sheet 9 is an exit guide
8thatguides the sheet 9 discharged from the nip N toward
the output roller pair 24 depicted in FIG 4.

[0028] The heatingroller4,thatis, a hollow roller made
of a metal such as aluminum and/or iron, for example,
rotatably supports the fixing belt 2. With the fixing belt 2
wound around the heating roller 4 over an outer circum-
ferential surface area thereof by at least 100 degrees,
the heating roller 4 rotates the fixing belt 2 stably. Inside
the heating roller 4 is the heater 52, serving as a heat
source, that includes a halogen heater 5. The heater 52
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is connected to a controller 50 that controls at least the
fixing assembly 46, the heater 52, the pressing roller 1,
the moving assembly 70, and the driver 11 described
above.

[0029] FIG 6 is a block diagram of the controller 50.
As illustrated in FIG 6, the controller 50 is a central
processing unit (CPU) provided with a random-access
memory (RAM) and a read-only memory (ROM), for ex-
ample, and includes a temperature detector 53 that de-
tects a temperature of the fixing assembly 46 and a tem-
perature controller 54 that controls the temperature of
the fixing assembly 46 to a target temperature based on
the temperature of the fixing assembly 46 detected by
the temperature detector 53. As shown in FIG 5, the tem-
perature detector 53 includes a thermistor 6 that detects
a temperature of the heating roller 4 via the fixing belt 2.
For example, the halogen heater 5 of the heater 52 is
connected to a control board of the controller 50 via wiring
such as a harness. The temperature controller 54 con-
trols the halogen heater 5 to adjust a temperature of the
fixing belt 2 of the fixing assembly 46. Thus, the fixing
belt 2 supplies thermal energy to the sheet 9 which is
necessary to fix the toner image 10 on the sheet 9.
[0030] The thermistor 6 is a temperature sensor that
measures the temperature of the fixing assembly 46 by
using the principle of electrical resistance of a metal oxide
semiconductor and the like that changes depending on
temperature. That is, the thermistor 6 is a responsive
device downsized and manufactured at reduced costs.
Thermistors can be classified into two types: Negative
Temperature Coefficient (NTC) thermistors that exhibit
decreasing electrical resistance with increases in envi-
ronmental temperature, and Positive Temperature Coef-
ficient (PTC) thermistors that exhibit increasing electrical
resistance with increases in environmental temperature.
The temperature controller 54 is a micro computer, for
example.

[0031] Before the temperature controller 54 conducts
temperature control, a temperature register 55 presets a
target fixing temperature and a target normal standby
temperature. The target fixing temperature defines a tar-
gettemperature of the fixing assembly 46 depicted in FIG
5in afixing state in which the fixing belt 2 and the pressing
roller 1 apply heat and pressure to the sheet 9 to fix the
toner image 10 on the sheet 9. By contrast, the target
normal standby temperature defines a target tempera-
ture of the fixing assembly 46 in a normal standby state
in which the fixing assembly 46 is warmed up and is in a
standby mode waiting for a fixing job before the fixing
device 15 enters the fixing state.

[0032] Since the pressing roller 1 driven by the driver
11 rotates the fixing belt 2, a rotation speed of the fixing
belt 2 can be adjusted by changing a rotation speed of
the pressing roller 1. Further, when the pressing roller 1
pressed against the fixing roller 3 is separated from the
fixing belt 2, the fixing assembly 46 constructed of the
fixing belt 2, the fixing roller 3, and the heating roller 4 is
idled. Specifically, as the temperature controller 54 con-
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nected to the moving assembly 70 moves the moving
assembly 70 away from the pressing roller 1, the pressing
roller 1 separates from the fixing belt 2.

[0033] Referring to FIGS. 7 to 11, the following de-
scribes two methods of controlling the temperature of the
fixing assembly 46 of the fixing device 15 depicted in FIG
5.

[0034] FIG 7 is a timing chart showing a temperature
waveform T of a first control method of controlling the
temperature of the fixing assembly 46. FIG 8 is a flow-
chart showing the processes of the first control method.
FIG 9 is a timing chart showing a temperature waveform
T of a second control method of controlling the temper-
ature of the fixing assembly 46. FIG 10 is a flowchart
showing the processes of the second control method.
FIG 11 is a timing chart showing a temperature waveform
T of a comparative control method of controlling the tem-
perature of the fixing assembly 46.

[0035] The image forming apparatus 30 depicted in
FIG 4 provides a high definition mode that forms a high
definition toner image on a sheet 9 by heating the unfixed
tonerimage 10 on the sheet 9 for alongertime, compared
to a normal mode that forms a normal definition toner
image, by conveying the sheet 9 through the nip N at a
decreased conveyance speed. Since the fixing assembly
46 heats the sheet 9 for the longer time in the high defi-
nition mode, a target fixing temperature T1 at which the
fixing assembly 46 fixes the toner image 10 on the sheet
9 is lower than a target normal standby temperature TO
as shown in FIG 11 so that the fixing assembly 46 does
not overheat the sheet 9, thus preventing vaporization of
moisture contained in the sheet 9. For example, in the
present embodiment, the target normal standby temper-
ature TO is 170 degrees centigrade and the target fixing
temperature T1 is 155 degrees centigrade. In order to
decrease the temperature of the fixing assembly 46 from
the target normal standby temperature TO to the target
fixing temperature T1, the fixing assembly 46 idles for a
predetermined idle time period P1 before a fixing oper-
ation starts.

[0036] ReferringtoFIG 7, adetailed description is now
given of the temperature waveform T of the first control
method of controlling the temperature of the fixing as-
sembly 46.

[0037] According to this exemplary embodiment, the
fixing assembly 46 idles for the predetermined idle time
period P1 before the fixing device 15 starts a fixing op-
eration after the normal standby state. For example, the
temperature register 55 depicted in FIG 6 presets the
target fixing temperature T1 and the target normal stand-
by temperature TO. The target normal standby tempera-
ture TO is determined based on the target fixing temper-
ature T1 at which a monochrome toner image is fixed on
plain paper, that is, a sheet 9 having a paper weight in a
range of from 66 g/m?2 to 74 g/m2. Accordingly, the target
normal standby temperature TO is higher than the target
fixing temperature T1. In this case, the target normal
standby temperature TO is 170 degrees centigrade and
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the target fixing temperature T1 is 155 degrees centi-
grade. The target fixing temperature T1 is changed ac-
cording to a thickness (e.g., paper weight) of a sheet 9,
an image forming mode selected by a user (e.g., the high
definition mode or the normal mode; a monochrome im-
age mode or a color image mode), and a fixing speed.
For example, as the thickness of the sheet 9 increases,
the target fixing temperature T1 increases. Conversely,
asthethickness ofthe sheet 9 decreases, the targetfixing
temperature T1 decreases.

[0038] AsshowninFIG 7, as the fixing device 15 tran-
sits from the normal standby state to the fixing state, the
fixing assembly 46 idles for the predetermined idle time
period P1 initially in the fixing state. As shown by the
temperature waveform T detected by the temperature
detector 53 depicted in FIG 6, while the fixing assembly
46 idles for the predetermined idle time period P1, the
temperature of the fixing assembly 46 detected by the
temperature detector 53 decreases. By the time the fixing
device 15 starts the fixing operation after idling of the
fixing assembly 46 is finished, the temperature of the
fixing assembly 46 reaches substantially the target fixing
temperature T1.

[0039] After the fixing operation is finished, the fixing
device 15 enters a high definition standby state following
the fixing state, in which the temperature of the fixing
assembly 46 is targeted at a target high definition standby
temperature T3, which is also preset by the temperature
resistor 55 depicted in FIG 6, lower than the target fixing
temperature T1. If the high definition mode is selected,
the fixing device 15 does not resume the normal standby
state immediately after the fixing operation is finished but
instead enters the high definition standby state defining
the target high definition standby temperature T3 differ-
ent from the target normal standby temperature TO. The
high definition standby state is maintained until the fixing
device 15 receives a next fixing job of the normal mode.
[0040] If two consecutive fixing jobs are performed in
the high definition mode, for example, if the user wants
to print a modified image on another sheet 9, according
to the comparative control method shown in FIG 11, the
temperature of the fixing assembly 46 may be increased
to the target normal standby temperature TO after the
fixing operation of the first fixing job is finished, and then
the fixing assembly 46 may idle again immediately before
the fixing operation of the second fixing job as shown in
FIG 11. With this control method, however, the temper-
ature of the fixing assembly 46 needs to be decreased
to a target temperature of the high definition mode, that
is, the target high definition standby temperature T3 de-
picted in FIG 7, to perform the fixing operation of the high
definition mode, resulting in unnecessary temperature
adjustment involving increasing and decreasing the tem-
perature of the fixing assembly 46. That is, energy is un-
necessarily consumed toincrease and decrease the tem-
perature of the fixing assembly 46. Such waste of power
increases power costs and adversely affects the envi-
ronment. Moreover, increasing and decreasing the tem-
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perature of the fixing assembly 46 wastes time, degrad-
ing usability of the fixing device 15.

[0041] To address these problems, according to this
exemplary embodiment as shown in FIG 7, the fixing de-
vice 15 retains the high definition standby state until it
receives the next fixing job of the normal mode, thus elim-
inating unnecessary increasing and decreasing of the
temperature of the fixing assembly 46. Specifically, the
temperature of the fixing assembly 46 is maintained at
the target high definition standby temperature T3 for a
predetermined time period after the fixing operation of
the high definition mode is finished. If the fixing device
15 does not receive the next fixing job of the high defini-
tion mode even when the predetermined time period
elapses in the high definition standby state after the fixing
operation is finished, the temperature of the fixing as-
sembly 46 increases from the target high definition stand-
by temperature T3 to the target normal standby temper-
ature TO. It is to be noted that, if the fixing device 15
accepts the next fixing job of the normal mode within the
predetermined time period, the temperature of the fixing
assembly 46 increases from the target high definition
standby temperature T3 to a higher target fixing temper-
ature of the normal mode. By contrast, if the fixing device
15 accepts the next fixing job of the high definition mode
within the predetermined time period, the temperature of
the fixing assembly 46 increases from the target high
definition standby temperature T3 to the target fixing tem-
perature T1 of the high definition mode.

[0042] Referring to FIG 8, the following describes the
processes of the first control method described above by
referring to FIG 7.

[0043] As illustrated in FIG 8, in step S1, the image
forming apparatus 30 is turned on.

[0044] In step S2, the temperature controller 54 turns
on the heater 52 to heat the fixing assembly 46, drives
the driver 11 to rotate the pressing roller 1, and moves
the moving assembly 70 to press the pressing roller 1
against the fixing assembly 46.

[0045] Instep S3,thetemperature controller 54 causes
the heater 52 to heat the fixing assembly 46 to the target
normal standby temperature TO in the normal standby
state.

[0046] In step S4, the fixing device 15 accepts a fixing
job of the high definition mode as a part of a print request
sent to the image forming apparatus 30 from the client
computer.

[0047] Instep S5, the temperature controller 54 moves
the moving assembly 70 to separate the pressing roller
1 from the fixing assembly 46 so as to idle the fixing as-
sembly 46 for the predetermined idle time period P1 until
the temperature of the fixing assembly 46 decreases to
atargetidle temperature T2 which is lower than the target
normal standby temperature TO and higher than the tar-
get fixing temperature T1.

[0048] In step S6, after the predetermined idle time
period P1 elapses, the temperature controller 54 moves
the moving assembly 70 to press the pressing roller 1
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against the fixing assembly 46 to perform the fixing op-
eration of the high definition mode, that is, the fixing as-
sembly 46 and the pressing roller 1 apply heat and pres-
sure to the sheet 9 to fix the toner image 10 on the sheet
9 at the target fixing temperature T1.

[0049] Instep S7, after the fixing operation is finished,
that is, after the temperature controller 54 detects that
thefixing operation s finished based on a detection signal
sent from a sensor that detects the sheet 9 discharged
from the nip N of the fixing device 15, for example, the
temperature controller 54 causes the heater 52 to de-
crease the temperature of the fixing assembly 46 to the
target high definition standby temperature T3 lower than
the target fixing temperature T1 in the high definition
standby state. Thus, the fixing device 15 waits for the
next fixing job of the high definition mode for a predeter-
mined time period at the target high definition standby
temperature T3 of the fixing assembly 46.

[0050] In step S8, when the fixing device 15 does not
receive the next fixing job of the high definition mode
even after the predetermined time period elapses, the
temperature controller 54 causes the heater 52 to heat
the fixing assembly 46 to the target normal standby tem-
perature TO.

[0051] ReferringtoFIG.9, adetailed descriptionis now
given of the temperature waveform T of the second con-
trol method of controlling the temperature of the fixing
assembly 46.

[0052] Like the first control method shown in FIG. 7,
the second control method shown in FIG 9 performs the
fixing operation of the high definition mode after the fixing
assembly 46 is idled. Thereafter, the fixing device 15 en-
ters the high definition standby state at a target high def-
inition standby temperature T4 higher than the target fix-
ing temperature T1 and lower than the target normal
standby temperature TO. Thus, after the fixing operation
of the high definition mode, the fixing device 15 enters
the high definition standby state at the target high defi-
nition standby temperature T4 higher than the target fix-
ing temperature T1 and lower than the target normal
standby temperature TO. Specifically, the temperature of
the fixing assembly 46 is maintained at the target high
definition standby temperature T4 for a predetermined
time period after the fixing operation is finished. If the
fixing device 15 does not receive the next fixing job of
the high definition mode even when the predetermined
time period elapses in the high definition standby state
after the fixing operation is finished, the temperature of
the fixing assembly 46 increases from the target high
definition standby temperature T4 to the target normal
standby temperature TO. Itis to be noted that, if the fixing
device 15 accepts the next fixing job of the normal mode
within the predetermined time period, the temperature of
the fixing assembly 46 increases from the target high
definition standby temperature T4 to a higher target fixing
temperature of the normal mode. By contrast, if the fixing
device 15 accepts the next fixing job of the high definition
mode within the predetermined time period, the temper-
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ature of the fixing assembly 46 increases from the target
high definition standby temperature T4 to the target fixing
temperature T1 of the high definition mode.

[0053] Referringto FIG 10, the following describes the
processes of the second control method described above
by referring to FIG 9.

[0054] Asillustrated in FIG 10, in step S11, the image
forming apparatus 30 is turned on.

[0055] Instep S 12, the temperature controller 54 turns
on the heater 52 to heat the fixing assembly 46, drives
the driver 11 to rotate the pressing roller 1, and moves
the moving assembly 70 to press the pressing roller 1
against the fixing assembly 46.

[0056] Instep S13,the temperature controller 54 caus-
es the heater 52 to heat the fixing assembly 46 to the
target normal standby temperature TO in the normal
standby state.

[0057] Instep S14, the fixing device 15 accepts afixing
job of the high definition mode as a part of a print request
sent to the image forming apparatus 30 from the client
computer.

[0058] In step S 15, the temperature controller 54
moves the moving assembly 70 to separate the pressing
roller 1 from the fixing assembly 46 so as to idle the fixing
assembly 46 for the predetermined idle time period P1
until the temperature of the fixing assembly 46 decreases
to the target idle temperature T2 which is lower than the
target normal standby temperature TO and higher than
the target fixing temperature T1.

[0059] In step S16, after the predetermined idle time
period P1 elapses, the temperature controller 54 moves
the moving assembly 70 to press the pressing roller 1
against the fixing assembly 46 to perform the fixing op-
eration of the high definition mode, that is, the fixing as-
sembly 46 and the pressing roller 1 apply heat and pres-
sure to the sheet 9 to fix the toner image 10 on the sheet
9 at the target fixing temperature T1.

[0060] Instep S17, afterthe fixing operation s finished,
that is, after the temperature controller 54 detects that
thefixing operationis finished based on a detection signal
sent from a sensor that detects the sheet 9 discharged
from the nip N of the fixing device 15, for example, the
temperature controller 54 causes the heater 52 to in-
crease the temperature of the fixing assembly 46 to the
target high definition standby temperature T4 higher than
the target fixing temperature T1 in the high definition
standby state. Thus, the fixing device 15 waits for the
next fixing job of the high definition mode for a predeter-
mined time period at the target high definition standby
temperature T4 of the fixing assembly 46.

[0061] Instep S18, when the fixing device 15 does not
receive the next fixing job of the high definition mode
even after the predetermined time period elapses, the
temperature controller 54 causes the heater 52 to heat
the fixing assembly 46 to the target normal standby tem-
perature TO.

[0062] With the second control method shown in FIG
9 described above in which the target high definition
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standby temperature T4 is lower than the target normal
standby temperature TO and higher than the target fixing
temperature T1, even when the fixing device 15 receives
the next fixing job of the high definition mode, the fixing
assembly 46, with the target high definition standby tem-
perature T4 lower than the target normal standby tem-
perature TO, idles for a reduced time period. Further, if
the high definition standby temperature T4 is set to a
temperature identical to the target idle temperature T2,
the fixing assembly 46 idles for a minimum time period.
Moreover, with the second control method shown in FIG
9, the target high definition standby temperature T4 is
set to a temperature higher than the target fixing temper-
ature T1 of the high definition mode. Thus, even when
the fixing device 15 receives the next fixing job of the
normal mode, the temperature of the fixing assembly 46
reaches the target fixing temperature of the normal mode
within a reduced time period, shortening fixing operation
time of the fixing device 15.

[0063] Itisto be noted that the predetermined idle time
period P1 shown in FIGS. 7 and 9 may be arbitrarily set
so that the temperature of the fixing assembly 46 detect-
ed by the temperature detector 53 reaches the preset
target fixing temperature T1 or a value approximate to
the preset target fixing temperature T1.

[0064] Further, the target high definition standby tem-
perature T3 shown in FIG 7, that is, a reference standby
temperature of the high definition mode, may be changed
within a range that does not necessitate decreasing of
the temperature of the fixing assembly 46 by idling the
fixing assembly 46 after the temperature of the fixing as-
sembly 46 is increased to the target normal standby tem-
perature TO.

[0065] The target high definition standby temperature
T4 shown in FIG 9, that is, a reference standby temper-
ature of the high definition mode, may be changed within
a range that reduces the predetermined idle time period
P1 even when the fixing device 15 receives the next fixing
job of the high definition mode.

[0066] In order to prevent warping of the sheet 9 more
precisely, it is preferable to locate a guide assembly 80
that guides the sheet 9 discharged from the fixing device
15 to the output roller pair 24. Referring to FIG 12, a
detailed description is now given of the guide assembly
80. FIG 12 is a vertical sectional view of the fixing device
15, the guide assembly 80, and the output roller pair 24.
As illustrated in FIG. 12, the guide assembly 80 is dis-
posed downstream from the fixing device 15 and up-
stream from the output roller pair 24 in the conveyance
direction of the sheet 9. The guide assembly 80 includes
an exit guide 81 (e.g., a wedge) disposed in proximity to
the exit of the nip N; and a swing guide 82 and a convey-
ance guide 83 (e.g., plates) disposed downstream from
the exit guide 81 in the conveyance direction of the sheet
9.

[0067] The exitguide 81 guides the sheet 9 discharged
from the nip N to the swing guide 82 and the conveyance
guide 83 disposed opposite each other to further guide
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the sheet 9 to the output roller pair 24 disposed down-
stream from the swing guide 82 and the conveyance
guide 83 in the conveyance direction of the sheet 9. With
this configuration, the guide assembly 80 guides the
sheet 9 discharged from the fixing device 15 to the output
roller pair 24 stably, preventing faulty fixing caused by
warping of the sheet 9 precisely.

[0068] Referring to FIGS. 5 to 10, the following de-
scribes the advantages of the fixing device 15 according
to the above-described exemplary embodiments.
[0069] As shown in FIG 5, the fixing device 15, which
performs a fixing operation of fixing a toner image 10 on
a sheet 9 serving as a recording medium, includes the
fixing assembly 46, serving as the fixing rotary body,
heated by the heater 52, and the pressingroller 1, serving
as the pressing rotary body, separatably pressed against
the fixing assembly 46 to form the nip N therebetween
through which the sheet 9 bearing the toner image 10
passes.

[0070] As shown in FIG 6, the fixing device 15 further
includes the temperature detector 53 disposed opposite
the fixing assembly 46 to detect the temperature of the
fixing assembly 46 and the temperature controller 54 con-
nected to the temperature detector 53, the heater 52, and
the pressing roller 1 to control the temperature of the
fixing assembly 46 based on the temperature of the fixing
assembly 46 detected by the temperature detector 53 so
as to heat the fixing assembly 46 to a plurality of preset
target temperatures.

[0071] AsshowninFIGS.7and9,the plurality of preset
target temperatures includes the target normal standby
temperature TO (e.g., the first target standby tempera-
ture), the target fixing temperature T1, the targetidle tem-
perature T2, and the target high definition standby tem-
perature T3 or T4 (e.g., the second target standby tem-
perature). When the target fixing temperature T1 is lower
than the target normal standby temperature TO, the tem-
perature controller 54 separates the pressing roller 1 from
the fixing assembly 46 to idle the fixing assembly 46 for
the predetermined idle time period P1 before the fixing
operation starts. After the fixing operation, the tempera-
ture controller 54 controls the heater 52 to change the
temperature of the fixing assembly 46 to the target high
definition standby temperature T3 or T4 different from
the target normal standby temperature TO.

[0072] As shown in FIGS. 5 and 6, the temperature
detector 53 detects the temperature of the fixing assem-
bly 46; the temperature controller 54 compares the tem-
perature of the fixing assembly 46 detected by the tem-
perature detector 53 with the target temperatures preset
by the temperature resister 55, and then controls the
heater 52 to heat the fixing assembly 46 to the target
temperatures.

[0073] For example, if the user selects the high defini-
tion mode to fix a high definition toner image 10 on a
sheet 9, the pressing roller 1 and the fixing belt 2 of the
fixing assembly 46 convey the sheet 9 bearing the toner
image 10 through the nip N at a decreased conveyance

10

15

20

25

30

35

40

45

50

55

speed so that the fixing belt 2 can heat the sheet 9 for
an increased time period compared to the normal mode
that fixes a normal definition toner image 10 on a sheet
9. Under such circumstance, the target fixing tempera-
ture T1 is set to be substantially lower than the target
normal standby temperature TO. To address this circum-
stance, the fixing assembly 46 idles for the predeter-
mined idle time period P1 before the fixing operation
starts. This is because, if the fixing operation starts while
the fixing assembly 46 retains the target normal standby
temperature TO, the fixing operation may be performed
at the target normal standby temperature TO higher than
the target fixing temperature T1, resulting in overheating
of the sheet 9.

[0074] To address this problem, the fixing assembly
46 idles for the predetermined idle time period P1 before
the fixing operation starts, thus preventing the toner im-
age 10 from being fixed on the sheet 9 at an excessively
high temperature.

[0075] While the fixing assembly 46 idles, the temper-
ature of the fixing assembly 46 changes from a high tem-
perature equivalent to the target normal standby temper-
ature TO to a low temperature equivalent to the target
fixing temperature T1. Thus, the fixing device 15 fixes
the high definition toner image 10 on the sheet 9 stably
at the lower fixing temperature. That is, the sheet 9 is not
overheated by the fixing assembly 46, maintaining its ri-
gidity. Accordingly, even when the sheet 9 strikes the exit
guide 8, the sheet 9 is not deformed by the exit guide 8,
preventing faulty fixing caused by bending and warping
of the sheet 9.

[0076] Further, moisture contained in the sheet 9 is not
vaporized by overheating of the sheet 9, preventing va-
porized moisture from adhering to an interior of the fixing
device 15. Moreover, water droplets do not move with
the unfixed toner image 10 on the sheet 9, preventing
faulty fixing, such as a spotted toner image and a distort-
ed image, caused by water droplets.

[0077] If the fixing assembly 46 is configured to regain
the initial standby temperature, that is, the target normal
standby temperature TO, immediately after the fixing op-
eration, the fixing assembly 46 needs to idle to decrease
its temperature from the target normal standby temper-
ature TO to the target fixing temperature T1 again so as
to perform the next fixing job of the high definition mode.
[0078] To address this problem, after the fixing oper-
ation, the fixing device 15 gains the standby temperature
of the high definition mode, that is, the target high defi-
nition standby temperature T3 or T4 different from the
target normal standby temperature TO, preventing un-
necessary temperature increase of the fixing assembly
46 and therefore saving energy and improving operation
efficiency. Further, the fixing assembly 46 idles until its
temperature decreases to the target idle temperature T2
higher than the target fixing temperature T1, resulting in
a shortened idle time and efficient fixing.

[0079] If the target fixing temperature T1 is set to a
temperature lower than the target normal standby tem-
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perature TO, it is preferable that the fixing device 15 has
a mode that changes the conveyance speed at which the
fixing assembly 46 and the pressing roller 1 convey the
sheet 9 to heat the sheet 9. Accordingly, the fixing device
15 can accommodate smooth switching between the high
definition mode and the normal mode to provide stable
operation desired by the user.

[0080] The temperature detector 53 is disposed oppo-
site the heating roller 4. That is, the temperature detector
53 does not contact the sheet 9. Accordingly, the sheet
9 does not damage the temperature detector 53, mini-
mizing malfunction of the temperature detector 53. Con-
sequently, the temperature detector 53 contacts the fix-
ing belt 2 of the fixing assembly 46 precisely, minimizing
temperature error caused by unstable contact of the tem-
perature detector 53 to the fixing belt 2 and stabilizing
quality of the toner image 10 fixed on the sheet 9. With
the responsive thermistor 6 used as the temperature de-
tector 53, the temperature detector 53 is downsized and
manufactured at reduced costs.

[0081] The target high definition standby temperature
T3 or T4 different from the target normal standby tem-
perature TO is lower than the target normal standby tem-
perature TO. In addition, it may be equivalent to the target
idle temperature T2, lower than the target fixing temper-
ature T1, or higher than the target fixing temperature T1.
[0082] The image forming apparatus 30 installed with
the fixing device 15 described above prevents faulty fix-
ing caused by bending and warping of the sheet 9. At the
same time, it prevents faulty fixing, such as a spotted
tonerimage and adistorted image, caused by water drop-
lets. Thus, the image forming apparatus 30 forms a high
quality toner image 10 on the sheet 9 precisely. Moreo-
ver, the image forming apparatus 30 attains efficient op-
eration, thus saving energy and reducing operation costs.
[0083] According to the above-described exemplary
embodiments, the fixing assembly 46 including the fixing
belt 2 is used as a fixing rotary body that rotates in the
predetermined direction of rotation; the pressing roller 1
is used as a pressing rotary body disposed opposite the
fixing rotary body to form the nip N therebetween and
rotating in the direction counter to the direction of rotation
ofthe fixing rotary body. Alternatively, a fixing film, a fixing
roller, or the like may be used as a fixing rotary body; a
pressing belt or the like may be used as a pressing rotary
body, attaining the effects described above.

[0084] Further, the fixing device 15 according to the
above-described exemplary embodiments is installed in
the image forming apparatus 30 serving as a color printer.
Alternatively, the fixing device 15 may be installed in mon-
ochrome or color image forming apparatuses such as
copiers, printers, facsimile machines, and multifunction
printers having atleast one of copying, printing, scanning,
plotter, and facsimile functions, or the like.

[0085] Further, according to the above-described ex-
emplary embodiments, the fixing device 15 includes the
halogen heater 5 that heats the fixing rotary body. Alter-
natively, thefixing device 15 may include aradiant heater,
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an induction heater, or the like, attaining the effects de-
scribed above.

Claims

1. Afixing device (15) that performs a fixing operation
of fixing a toner image (10) on a recording medium
(9), comprising:

a fixing rotary body (46) heated by a heater (52);
and

a pressing rotary body (1) separatably pressed
against the fixing rotary body (46) to form a nip
(N) therebetween through which the recording
medium (9) bearing the toner image (10) pass-
es, characterized by further comprising:

atemperature detector (53) disposed oppo-
site the fixing rotary body (46) to detect a
temperature of the fixing rotary body (46);
and

a temperature controller (54) connected to
the temperature detector (53), the heater
(52), and the pressing rotary body (1) to con-
trol the temperature of the fixing rotary body
(46) based on the temperature of the fixing
rotary body (46) detected by the tempera-
ture detector (53) so as to heat the fixing
rotary body (46) to a plurality of preset target
temperatures including afirst target standby
temperature (T0), a target fixing tempera-
ture (T1), atargetidle temperature (T2), and
a second target standby temperature (T3,
T4),

wherein, when the target fixing temperature
(T1) is lower than the first target standby
temperature (TO0), the temperature control-
ler (54) separates the pressing rotary body
(1) from the fixing rotary body (46) to idle
the fixing rotary body (46) for a predeter-
mined idle time period (P 1) before the fixing
operation starts, and

wherein, after the fixing operation, the tem-
perature controller (54) controls the heater
(52) to change the temperature of the fixing
rotary body (46) to the second target stand-
by temperature (T3, T4).

2. The fixing device (15) according to claim 1, wherein
the fixing rotary body (46) and the pressing rotary
body (1) include one of a belt and a roller.

3. The fixing device (15) according to claim 1 or 2, fur-
ther comprising a moving assembly (70) to contact
the pressing rotary body (1) to press the pressing
rotary body (1) against the fixing rotary body (46) to
form the nip (N) therebetween and separate the



10.

1.

12

13.

19 EP 2 423 762 A2 20

pressing rotary body (1) from the fixing rotary body
(46).

The fixing device (15) according to any one of claims
1 to 3, wherein the temperature detector (53) in-
cludes a thermistor (6).

The fixing device (15) according to any one of claims
1 to 4, further comprising a temperature register (55)
to preset the plurality of preset target temperatures
and connected to the temperature controller (54).

The fixing device (15) according to any one of claims
1 to 5, wherein the fixing rotary body (46) idles until
the temperature of the fixing rotary body (46) de-
creases to the target idle temperature (T2) higher
than the target fixing temperature (T1).

The fixing device (15) according to any one of claims
1 to 6, further comprising a driver (11) connected to
the pressing rotary body (1) and the temperature
controller (54) to drive and rotate the pressing rotary
body (1),

wherein, when the target fixing temperature (T1) is
lower than the first target standby temperature (T0),
the temperature controller (54) controls the driver
(11) to rotate the pressing rotary body (1) at a de-
creased speed.

The fixing device (15) according to any one of claims
1 to 7, wherein the second target standby tempera-
ture (T4) is equivalent to the target idle temperature
(T2).

The fixing device (15) according to any one of claims
1 to 7, wherein the second target standby tempera-
ture (T3, T4) is lower than the first target standby
temperature (TO).

The fixing device (15) according to claim 9, wherein
the second target standby temperature (T3) is lower
than the target fixing temperature (T1).

The fixing device (15) according to claim 9, wherein
the second target standby temperature (T4) is higher
than the target fixing temperature (T1).

An image forming apparatus (30) comprising the fix-
ing device (15) according to claim 1.

The image forming apparatus (30) according to claim
12, further comprising:

an output roller pair (24) disposed downstream
from the fixing device (15) in a conveyance di-
rection of the recording medium (9) discharged
from the fixing device (15); and

a guide assembly (80) disposed downstream

10

15

20

25

30

35

40

45

50

55

11

from the fixing device (15) and upstream from
the output roller pair (24) in the conveyance di-
rection of the recording medium (9) to guide the
recording medium (9) discharged from the fixing
device (15) to the output roller pair (24).

14. A fixing method for performing a fixing operation of

fixing a toner image (10) on a recording medium (9),
comprising:

rotating a pressing rotary body (1) and pressing
the pressing rotary body (1) against a fixing ro-
tary body (46) to form a nip (N) therebetween
through which the recording medium (9) bearing
the toner image (10) passes;

heating the fixing rotary body (46) to afirst target
standby temperature (TO);

accepting a first fixing job of a high definition
mode that forms a high definition toner image
(10) on the recording medium (9);

separating the pressing rotary body (1) from the
fixing rotary body (46) to idle the fixing rotary
body (46) for a predetermined idle time period
(P1) until a temperature of the fixing rotary body
(46) decreases to a target idle temperature (T2);
pressing the pressing rotary body (1) against the
fixing rotary body (46) when the temperature of
the fixing rotary body (46) reaches the targetidle
temperature (T2);

passing the recording medium (9) bearing the
toner image (10) through the nip (N) to fix the
toner image (10) on the recording medium (9)
at a target fixing temperature (T1);

changing the temperature of the fixing rotary
body (46) to a second target standby tempera-
ture (T3, T4); and

increasing the temperature of the fixing rotary
body (46) to the first target standby temperature
(TO) if the fixing device (15) does not accept a
second fixing job within a predetermined time
period.

15. The fixing method according to claim 14, wherein

the target idle temperature (T2) is higher than the
target fixing temperature (T1).
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